Abstract
Introduction
"Gambling is understood as the established practice of staking money or other valuables on games or events of an uncertain outcome." (Binde, 2005, p. 3) Young people including university students are a high risk group for gambling problems (Moore et al., 2013) . A high prevalence of gambling participation and problem gambling has been found in different university student populations, mainly in studies in high income countries (Etel, Tabchi, Bou Khalil, Hlais & Richa, 2013; McComb & Hanson, 2009; Mubaraka & Blanksbya, 2013; Tozzi, Akre, Fleury-Schubert & Suris, 2013) . University students engage in a wide range of gambling behaviours, including playing the lottery, poker/cards for money, casino games (i.e., slots/poker machines), horse racing, betting on sports and internet gambling (Burger, Dahlgren, & MacDonald, 2006; Engwall et al., 2004; McComb & Hanson, 2009; Moore et al., 2013) .
Factors associated with gambling participation, non-problem gambling, and/or problem gambling include 1) sociodemographic variables such as male gender (Gray, 2004; Moore et al., 2013) , older age (Tozzi et al., 2013) , monthly income (Winters, Bengston, Dorr & Stinchfield, 1998) , 2) other risk behaviour, including substance use, drinking, smoking, drug abuse (Engwall et al., 2004; Hodgins & Racicot, 2013; Lorains, Cowlishaw & Thomas, 2011; Sharp, Dellis, Hofmeyr, Kincaid & Ross, 2014; Tozzi et al., 2013) , delinquency/illegal acts (Johansson et al., 2009) , sexual risk behaviour (Huang, Jacobs, Derevensky, Gupta & Paskus, 2007) , and 3) poor mental health, anxiety and mood disorders (Lorains et al., 2011; Moore et al., 2013; Sharp et al., 2014) .
The aim of this study was to investigate gambling behaviour and psychosocial correlates among university students from 23 low and middle income and emerging economy countries.
Methods

Participants and procedures
This cross-sectional study was carried out with a network of collaborators in participating countries (see Acknowledgments). The anonymous, self-administered questionnaire used for data collection was developed in English, then translated and back-translated into languages (Arabic, Bahasa, French, Lao, Russian, Spanish, Thai, Turkish) of the participating countries. The study was initiated through personal academic contacts of the principal investigators. These collaborators arranged for data to be collected from intended 400 male and 400 female undergraduate university students aged 16-30 years by trained research assistants in 2013 in one or two universities in their respective countries. The universities involved were located in the capital cities or other major cities in the participating countries. Research assistants working in the participating universities asked classes of undergraduate students to complete the questionnaire at the end of a teaching class. Classes were recruited according to timetable scheduling using stratified random sampling. The students who completed the survey varied in the number of years for which they had attended the university. A variety of majors were involved, including education, humanities and arts, social sciences, business and law, science, engineering, manufacturing and construction, agriculture, health and welfare and services. Informed consent was obtained from participating students, and the study was conducted in 2013. Participation rates were in most countries over 90%. Ethics approvals were obtained from institutional review boards from all participating institutions.
Measures
2.3 Gambling behaviour was assessed with the South Oaks Gambling Screen (SOGS), a standardized measure of pathological gambling and gambling behaviours in their lifetime (Lesieur & Blume, 1987 ) was used to assess 9 different gambling behaviours, e.g. "Played cards for money." Response options ranged from 1=not at all to 3=Once a week or more. Cronbach alpha for this 9 item scale was 0.90 in this sample.
2.4 Socio-demographic questions included age, gender, and socioeconomic background were assessed by rating their family background as wealthy (within the highest 25% in "country", in terms of wealth), quite well off (within the 50% to 75% range for their country), not very well off (within the 25% to 50% range from "country"), or quite poor (within the lowest 25% in their country, in terms of wealth) (Wardle & Steptoe, 1991) . We subsequently divided the students into poorer (not very well off and quite poor) and wealthier (wealthy, quite well off) categories.
Risk behaviour
Tobacco use was assessed with the question: Do you currently use one or more of the following tobacco products (cigarettes, snuff, chewing tobacco, cigars, etc.)? Response options were "yes" or "no" (WHO, 1998) .
Binge drinking was assessed with one item, "How often do you have (for men) five or more and (for women) four or more drinks on one occasion?" Response options ranged from 1=never to 5=daily or almost daily (Babor, Higgins-Biddle, Saunders & Monteiro, 2001) .
Illicit drug use was assessed with the question, "How often have you taken drugs in the past 12 months; other than prescribed by the health care provider."
Physical fight. For the main outcome, study participants were asked, "During the past 12 months, how many times were you in a physical fight?" Response options ranged from "0 times" to "12 or more times". (CDC, 2013) .
Speed limit adherence was assessed with the question, "If you drive a car, do you travel within the speed limit?" Response options ranged from 1=all the time to 4=Little of the time (Wardle & Steptoe, 1991) .
Seat belt use was assessed with the question, "When driving or riding in the front seat of a car do you wear a seat belt?" Response options were, All the time, Some of the time, Never, I don't ride in cars (Wardle & Steptoe, 1991) .
Sexual risk behaviour was assessed with the number of sexual partners in the past 12 months.
Poor mental health Centers for Epidemiologic Studies Depression Scale (CES-D).
We assessed depressive symptoms using the 10-item version of the CES-D (Andresen, Malmgren, Carter & Patrick, 1994) . Scoring is classified from 0-9 as having a mild level of depressive symptoms, 10 to 14 as moderate depressive symptoms, and 15 representing severe depressive symptoms (Kilbourne et al., 2002) . The Cronbach reliability coefficient of this 10-item scale was 0.78 in this study.
Post traumatic stress disorder (PTSD).
Breslau's 7-item screener was used to identify PTSD symptoms in the past month (Kimerling et al., 2006) . Items asked whether the respondent had experienced difficulties related to a traumatic experience (e.g., "Did you begin to feel more isolated and distant from other people?"). The Cronbach alpha reliability coefficient of this 7-item scale was 0.75 in this study.
Data Analysis
Data analysis was performed using STATA software version 11.0 (Stata Corporation, College Station, Texas, USA). Descriptive statistics were used for reporting the proportion of gambling participation and Pearson Chi-square for gender differences in proportion of frequent gambling. Logistic regression was used to assess the association between sociodemographic variables, risk behaviour, and poor mental health and frequent gambling. Variance inflation factor (VIF) and tolerance values for each model indicate multicollinearity was not a concern in any of the multivariate analyses. Since the study used a clustered design, country was included as a clustering variable in the regression models.
Results
Sample characteristics
The sample included 17789 university students, 41.7% men and 58.3% women, with a mean age of 20.9 years (SD=2.9), from 23 countries across Africa, Asia and Americas. Overall, 27.1% reported gambling less than once a week and 8.4% once a week or more; 13.9% in men and 4.4% in women. Frequent gambling (once a week or more) was the highest among university students in South Africa (37.0%), followed by Barbados (19.1%), Venezuela (16.6%), Bangladesh (14.2%), Mauritius (13.4%), and Turkey (13%). In all study countries except for India and Ivory Coast male students engaged more often in frequent gambling than female students (see Table 1 ). 
Type of gambling behaviours
The type of gambling of less than once a week among university students was most frequently playing cards for money (10%), followed by played the numbers or bet on lotteries (8.6%), played slot machines, poker machines, or other gambling machines (5.9%) and bet on sport and played bingo (both 5%), while the four most often gambled frequent gambling activities included played cards for money, bet on sports, bowled, shoot pool, played golf, or played some other game of skill for money, and played slot machines, poker machines, or other gambling machines. Each of the gambling types was more frequently engaged in by men than by women (P<0.001) (see Table 2 ). 
Associations with frequent gambling
In univariate analysis, sociodemographic factors (younger age, male gender, coming from a wealthier family background, and residing in a low or lower middle income country), risk behaviours (having been in a physical fight, tobacco use, binge drinking, illicit drug use, not always driving within the speed limit, not always using a seatbelt, and sexual risk behaviour), and poor mental health (depression and PTSD symptoms) were associated with frequent gambling. In multivariate logistic regression analysis, male gender, residing in a low or lower middle income country, having been in a physical fight, tobacco use, not always driving within the speed limit, sexual risk behaviour, depression and PTSD symptoms were associated with frequent gambling (see Table 3 ). 
Discussion
The study found in a large sample of university students in low, middle income and emerging economy countries across Africa, Asia and the Americas a significant proportion of gambling participation, which was, however, probably lower than previously found in studies in high income countries (McComb & Hanson, 2009; Mubaraka & Blanksbya, 2013; Tozzi et al., 2013) . The study found a large country variation in the proportion of gambling participation, with the highest frequent gambling (once a week or more) prevalence in South Africa, Barbados and Venezuela. Previous studies also found a high gambling participation rate among the adult population in South Africa (Collins & Barr, 2009 ). In some study countries (China, Laos, Ivory Coast, Singapore) a low prevalence of gambling participation was found. Previous studies (Liu, Luo & Hao, 2013; Loo, Raylu & Oei, 2008) seem to show, however, a probably higher gambling participation among Chinese populations and among Singaporeans (Winslow, Subramaniam, Qiu & Lee, 2010) . Raylu and Oei (2004) suggest that there may be cultural differences in terms of being more vulnerable to begin gambling and to develop problem or pathological gambling, and that familial/genetic, sociological, and individual factors play a role in the development and maintenance of problem gambling. The types of predominant gambling behaviours in this study (cards, numbers or bet on lotteries, slot machines, poker machines, other gambling machines, bet on sport, bingo, bowled, shoot pool, played golf, or played some other game of skill for money) was similar to what was found in previous studies (Burger et al., 2006; Engwall et al., 2004; Liu et al., 2013 , McComb & Hanson, 2009 Moore et al., 2013) .
The preponderance of frequent gambling among male students as compared to female students has been largely found in previous studies (Gray 2004; Moore et al., 2013) . Such gender differences may be attributed to men taking more risks and being more socially anxious than women, and greater risk-taking and more socially anxious individuals are more likely to have more problems with gambling (Wong, Zane, Saw & Chan, 2013) . In bivariate analysis, it was found that university students with a better economic family background were more likely involved in frequent gambling, as also found in another study (Winters et al., 1998) . On the other hand, students from low or lower middle income countries were much more likely to engage in frequent gambling than students from higher middle income and high income countries.
In line with a number of previous studies (Engwall et al., 2004; Hodgins & Racicot, 2013; Huang et al., 2007; Lorains et al., 2011; Sharp et al., 2014; Tozzi et al., 2013) , this study found that several risk behaviours (having been in a physical fight, tobacco use, not always driving within the speed limit, sexual risk behaviour) were associated with frequent gambling. Likewise, poor mental health (depression and PTSD symptoms), as found in previous studies (Lorains et al., 2011; Moore et al., 2013; Sharp et al., 2014) , was associated with frequent gambling in this university student population. In this study frequent gamblers experience high levels of other risk behaviours and other comorbid mental health disorders, which should be included in the development and delivery of prevention or intervention programmes for frequent gamblers or problem gambling among university students (Lorains et al., 2011; McComb & Hanson, 2009 ).
Limitations of the Study
This study had several limitations. The study was cross-sectional, so causal conclusions cannot be drawn. The investigation was carried out with students from one or two universities in each country, and inclusion of other centres could have resulted in different results. University students are not representative of young adults in general, and gambling behaviour and its risk factors may be different in other sectors of the population. The assessment of gambling behaviour could have included the degree of problem or pathological gambling and other categories of gambling such as internet gambling, which have been found relevant in previous studies (McComb & Hanson, 2009 ).
Conclusion
The study found, among a large sample of university students from 23 low, middle income and emerging economy countries across Asia, Africa and the Americas, a significant proportion of gambling participation. Several risk behaviours (having been in a physical fight, tobacco use, not always driving within the speed limit, sexual risk behaviour) and poor mental health (depression and PTSD symptoms) were identified, which may be utilized in interventions aiming at the reduction of frequent or problem gambling among university students.
